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(54) OPTICAL WAVEGUIDE - < 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten a time required 
for filling and also to realize sure formation when a core 
of a long optical waveguide is formed in the advancing 
direction of light by utilizing a capillary tube 
phenomenon. 

SOLUTION: When a core material is filled in a groove 

101 being a region for forming the core in a clad 10 by 

utilizing the capillary tube phenomenon, the time . , 

required for filling is shortened by providing plural 

opening parts 1 1 1-1 13 for pouring the core material into 

the core region. Thus, the sure core is formed, ■<:■■ » 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 
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[ Drawing 5] 
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[ Drawing 2] 
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[ Drawing 10] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention fills up a core region with a liquid core material especially 
using capillarity, and relates to an optical waveguide suitable for restoration of a core material 
when hardening this and forming a core. 
[0002] 

[Description of the Prior Art]As a conventional example which uses capillarity and creates the 
core of an optical waveguide, there is JP,8-160239,A "manufacturing method of a polymer light 
guide." The substrate and monotonous board with which the pattern of the slot equivalent to a 
core region was formed are stuck, and a liquid core material is filled up with this gazette into 
that crevice using capillarity. After this restoration, a core material is stiffened and an optical 
waveguide is created. The method filled up with a core material is proposed carrying out 
vacuum suction of the opening which dips the opening which closes one opening of a slot, and 
is not setting and closing the substrate to a vacuum as a filling method in a core material 
solution, increases atmospheric pressure from the vacuum to atmospheric pressure, or is not 
dipping it in a core material solution gradually. 

[0003]However, in a described method, when the core of an optical waveguide was 
remarkable and long in the direction of movement of light (i.e., when the core was remarkable 
and is long in the direction of movement of capillarity), an injection time becomes long or there 
was a problem that restoration could not form the core of **** . ****** on the way. 
[0004] 

[Problem(s) to be Solved by the lnvention]ln order to have formed the core of the remarkable 
long optical waveguide in the above-mentioned direction of movement of the conventional 
light, the injection time became long and there was a possibility that restoration might stop on 
the way depending on the case. 
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[0005]Shortening the injection time in the case of forming the core of a long optical waveguide 
in the direction of movement of light using capillarity, and obtaining a positive optical 
waveguide has this invention. 
[0006] ■/ i 

[Means for Solving the Problem]ln order to solve the above-mentioned technical problem in an 
optical waveguide of this invention. The 1st clad that formed the 2nd slot that has a 
predetermined angle while it was open for free passage into the 1st linear shape slot and this 
slot for forming a long core in a direction of movement of light, and was formed with material 
whose refractive index is smaller than said core, While adhering on said 1st clad, a position 
which these slots distant from a juncture of said 1st and 2nd slots countered, respectively is 
equipped with the 2nd clad in which the 1st and 2nd openings were formed, Pour in a liquefied 
resin material for forming said core, and said 1st and 2nd slots are made to fill up with this 
resin material from said 1st and 2nd openings, By the above-mentioned means which forms 
said core in said 1st Mizouchi after said resin material hardens, and is characterized by things. 
When filling up with a core material a slot for forming a core formed in a clad using capillarity, 
formation of a positive core becomes realizable from the ability of time which restoration takes 
by having provided two or more openings for pouring a core material into a core region to be 
shortened. 

[0007] , ^ 

[Embodiment of the lnvention]Hereafter, this embodiment of the invention is described in 
detail, referring to drawings. , r . 

[0008] Drawing 1 is the front view developed and shown, in order to describe a 1st embodiment 
of this invention. That is, it is an undersurface clad, (B) is an upper surface clad, and drawing 1 
(A) constitutes a clad by piling these up in one. 

[0009]The slot 102,103 which branched at an angle of predetermined continuously from linear 
shape slot 101 and this slot 101 is formed in the undersurface clad 10. Each tip 104,105 of the 
slot 102,103 is formed in physical relationship parallel tb the slot 101, for example. 
[0010]The openings 1 1 1-1 13 are formed in the upper . surface clad 1 1 , respectively. It forms in 
the position to which the opening 1 1 1 counters the end part 1 06 of the slot 1 01 , the opening 
112 counters at the tip 104, and the opening 113 counters at the tip 105, respectively when the 
undersurface clad 10 and the upper surface clad 11 are piled up. 

[001 1] Drawing 2 (A) shows the state where the undersurface clad 10 and the clad 1 1 on top 
were stuck and piled up, and drawing 2 (B) shows the sectional view of a-a' of drawing 2 (A) - f 
-f , respectively. 

[0012]Thereby, the slots 101-103 serve as a crevice by the upper surface clad 11, and serve 
as a restoration field of a core material for ** to form the core of an optical waveguide. In this 
example, the slot 101 on linear hits the core part which spreads light, and spreads light toward 
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the figure Nakaya seal direction. The openings 1 1 1-1 1*3 are used as an inlet for being filled up 
with a core material. For this reason, as for the slot-102,103, it is desirable that it is in contact 
with the slot 102,103 by the acute angle, respectively so that propagation of light may not be 
influenced. 

[0013]Next, how to fill up the slot 101,102 with a core material using drawing 3, and form a 
core is explained using drawing 3. ' 

[0014]After sticking the undersurface clad 10 and the upper surface clad 1 1 in a vacuum, the 
liquid core material 31 is dropped at the openings 111-113, respectively. As the liquid core 
material 31, there is resin of the plastic system hardened with ultraviolet rays or heat and a 
silicone series, and material with high transmissivity after hardening and a rate of optical 
refraction higher than a clad is used. 

[0015]After being dropped, capillarity is promoted by changing atmospheric pressure from a 
vacuum to atmospheric pressure, and the core material 31 dropped at the opening 1 1 1 runs 
the slot 101 in the arrow a1 direction. The core material 31 which the core material 31 dropped 
at the opening 1 12 ran in the arrow b1 direction, attained the slot 102 to the slot 101, ran the 
slot 101 in the arrow b2 and the b3 direction further, respectively, and ran to the arrow b 2-way 
joins the core material dropped at the opening, 1 1 1 . The core material 31 which the core 
material dropped at the opening 113 ran in the, arrow c1 direction, attained the slot 103 to the 
slot 101, ran the slot 101 in the arrow c2 and the c3 direction further, respectively, and ran to 
the arrow c 2-way joins the core material dropped at the opening 112. 
[0016]Next, after filling up with the core material 31, this is stiffened, it cuts by section c-c' and 
f-f , this cutting plane is ground, and an opticatwav t eguide is completed. In the core 301 of 
section c-c\ in this optical waveguide, the incident port of light and the core 301 of section f-f 
serve as an emitting port. 

[0017]According to this embodiment, by providing ajiquid tap also in the middle of the slot for 
forming the core 301 , distance to the end of a slot can ; be shortened and shortening of the 
injection time of the core material 31 can be attained. 

[0018] Drawing 4 is an explanatory view for describing ^ 2nd embodiment of this invention, the 
same numerals are given to the same component part as a 1st embodiment, and explanation 
here is omitted. 

[0019]While this embodiment is open for free passage with the slot 101 of the undersurface 
clad 10, the composition of the portion in which the slot 402,403 formed to the side edge 401 
of the undersurface clad 10 was formed differs from drawing 1. This slot 402,403 is used as 
the escape scuttle of the air at the time of being filled up with the core material 31 , or a mouth 
at the time of carrying out vacuum suction. The slot 101 is also formed to the side edge 404 of 
the undersurface clad 10. 

[0020]The core material 31 in drawing 4 is explained using drawing 5 about restoration. After 
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sticking the undersurface clad 10 and the upper surface clad 11 in atmospheric pressure, the 
liquid core material 31 is dropped at the openings 111-113. In this case, since the slots 
402,403 and 101 are formed to the side edge, respectively, capillarity is filled up with the core 
material 31 along with each arrow of drawing 5 also in atmospheric pressure. 
[0021]After filling up with the core material 31, the core material 31 is stiffened, it cuts by 
section a-a' and b-b\ the section is ground, and an optical waveguide is completed. In the core 
301 of section a-a\ in this optical waveguide, the incident port of light and the core 301 of 
section b-b' serve as an emitting port. 

[0022]The intersection of the slot 402 and the slot 101 and the intersection of the slot 403 and 
the slot 101 are set up it be in agreement with the juncture of the advance at the time of 
restoration of the core material 31 . For example, the portion 61 with which it will not fill up like 
[ in the case of drawing 6 (A) ] if an intersection separates from the juncture of the advance at 
the time of core material restoration will remain. When the exact position of a juncture cannot 
be set up, as shown in 62 of drawing 6 (B), or.63 of (G), the speed of advance of restoration is 
made late and it is made in agreement with a juncture by considering it as the shape where the 
width near an intersection is wide. 

[0023]According to this embodiment, if vacuum suctioji is performed from the slots 402,403 
and 101 currently formed to the side edge, shortening of much more injection time can be 
attained. ... y Hr 

[0024] Drawing 7 is an explanatory view for describing a 3rd embodiment of this invention. This 
embodiment is in the point which inserted the optical fiber 701 into the core 301 of an optical 
waveguide. 

[0025]Here, the light of the core 301 is combined with the optical fiber 701 by making the 
refractive index of the optical fiber 701 higher than the. refractive index of the core 301 of an 
optical waveguide. The output port of the optical fiber 701 should just use also [ escape 
scuttle / of air when using it for restoration of a' core material ]. 

[0026]As a preparation method of the optical waveguide of drawing 7 , after inserting the optical 
fiber 701 in the undersurface clad 10, the undersurface clad 10 and the upper surface clad 11 
are stuck, the core material 31 1 is cut in the position of section a-a 1 after the process of 
dropping, restoration, and hardening, the cutting plane is ground, and an optical waveguide is 
completed, a-a - 1 - the core 301 of a section serves as an incident port of light, and the end 
face 702 of the optical fiber 701 serves as an emitting port. 

[0027]Fiber laser can also consist of entering excitation light into an optical waveguide by 
adding laser active substances, such as rare earth ions, to the optical fiber 701, arranging 
reflection elements, such as a fiber grating, to the both, ends of the optical fiber 701 , and 
making it resonator structure. 

[0028]. As insertion of the optical fiber 701 is shown in drawing 8 (B), after inserting the optical 
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fiber 701 in the undersurface clad 10, as shown in drawing 8 (C), stick the undersurface clad 
10 and the upper surface clad 1 1. When forming the undersurface clad 10 with the material of 
pliability like silicone resin, once inserting the optical fiber 701 in a slot, it can prevent 
separating from optical fiber 701 fang furrow by making the path of the upper part of a slot into 
the shape as for which below the path of the optical fiber 701 becomes. 
[0029]According to this embodiment, when an optical fiber is inserted in incore, it also 
becomes possible to use a part of opening also [ output port / the loading slot of an optical 
fiber, and]. ; '- 'V 

f0030] Drawing 9 and drawing 10 are the explanatory views for describing a 4th embodiment of 
this invention. Drawing 9 (A) shows the undersurface clad 10 of an optical waveguide, (B) 
shows the upper surface clad 1 1 , and drawing 10 shows the state where made the optical fiber 
1001 into ring shape, and it was inserted. The difference from a 3rd embodiment is at the point 
which made the core of the optical waveguide ring shape in the direction of movement of light. 
[0031 ]The excitation light which entered into the optical waveguide by considering the optical 
fiber 1001 of drawing 10 as the composition of fiber laser, and making this into ring shape 
circulates through the inside of a ring until it is,absorbed by the optical fiber 1001. 
[0032]lf two places, section a-a 1 of drawing 10- and,. b-J#, are cut, it will become possible to enter 
two kinds of excitation light of different wavelength into an optical waveguide. 
[0033] , 

[Effect of the lnvention]As explained above, when the .optical waveguide which has a 

■■ <. • ■ 

remarkable long core in the direction of movement of light in the optical waveguide of this 
invention creates, formation of a positive core pan be realized from the ability of time which 

restoration takes to be shortened by having provided tyvo or more openings for pouring in a 

** -t 

core material in the field used as a core. 
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CLAIMS 

[Claim(s)] 

[Claim 1]An optical waveguide which forms said core in said 1st Mizouchi after having the 
following, pouring in a liquefied resin material for forming said core from said 1st and 2nd 
openings, making said 1st and 2nd slots fill up with this resin material and said resin material's 
hardening, and is characterized by things. 

The 1st clad that formed the 2nd slot that has a predetermined angle while it was open for free 
passage into the 1st linear shape slot and this slot for forming a long core in a direction of 
movement of light, and was formed with material whose refractive index is smaller than said 
core. •' 

The 2nd clad that formed the 1st and 2nd openings in a position which these slots distant from 
a juncture of said 1st and 2nd slots countered, respectively while adhering on said 1st clad. 

[Claim 2]The optical waveguide according to claim 1 by which it is characterized [ which forms 
the 3rd slot for carrying out vacuum suction ofsaid resin material, and filling up said 1st and 
2nd slots in said 1st clad ]. 

[Claim 3]The optical waveguide according to claim 1 or 2, wherein all or a part of optical fiber is 
embedded at said 1st Mizouchi. 

[Claim 4]an incident port of light [ as opposed to / to. a direction which goes to the 1st slot 
direct / in a cutting plane / said core for said core ] - or the optical waveguide according to 
claim 1 or 2 considering it as an emitting port. 

[Claim 5]The optical waveguide according to claim 1 or 2 which carries out the feature of 
having made said core into a loading slot of said optical fiber, or output port in a cutting plane 
in the direction which goes to the 1st slot direct. 

[Claim 6]An optical waveguide claim 3 statement characterized by one of them being below a 
path of an optical fiber while said 1st and 2nd dads are the material of pliability and sectional 
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shape of said core is a polygon, or given in 4. 

[Claim 7]Claims 1-6 being ring shape in a direction of movement of light are not, but said core 
is an optical waveguide given in him. .... 



[Translation done.] 
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